
1UNCLASSIFIED

414654.
AD._____

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAAFRON STATION. ALEXANDRIA, VIRGINIA

iJN CLASSI[FIED

37st Avnilable Copy



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated,, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



REPORT NO.
BSD-TDR-63.125 TDR-169 (3741-08) TN-I

/•

• The' Comparative Validity of
'•-•., Manpower Prediction Techniques

K24 JUNE 1963

.JLa'rc'..irv.d ks (,NU ) S) S. t.1Ii DE .'I R T'MENT

S, s� . storm• ,'. r.h and lIann'ing l viriion

PIr, pzrcd /,r (:(fI \NDl ii I I X1ll-) \'r1Kl+:i . II .1 I S•.'IIC; SYS'IIK[M'S 'I)VISIONS\~~~~~ ~~~~~~ill I0 1., ,lf;ll\5(.PII\~

I INI'IIH) S'l\ FEN AIII 1`011(1:
S~,\',rf,,.ri I, ..r - P,~. ' . (.ahifeornia

CONTRACT NO. AF 04 (695)-169

Best Available Copy



REIWRT. NO
BSD-TDR-63-125 TD169 (3741.08) TN-i

The Comparative Validity of

Manpower Prediction Techniques

24 JUNEA:$963 ;,

Prepnred by GROUND SYSTEMS DEPARTMENT

S-.%temv Research and Planning Division

l'rrpi.,,d ht-r COMIMAN0-I 11A1)QI AR'fERS. BALILISTIC SYSTEMS DIVISION

AI IOF'ORCF SYSTEMS COMMAND

UNITED STATES AIR FORCE

Norton .4ir Force Base, California

CONTRACT ?- AF 04(695)-169

ost 4~Vailabla COpy



13,51D -TD 1 _05_ Iv 5- •en r
fl'eport No.
TDR-.169(3741 -08)TN - 1

THtECOMPARATrVE VALIDITY OF MANPOWER

P,. EDICTION TECHNIOUES

24, June 1963

Gr'ound Sys4tezr, s Department

Systernrs RPe.etrch and Planning Division

Contract No. AF04(695)-169

Prepared by

'E ROSPACE CORPORATION
2400 Eait El Scgundo Boulevard 

-

El S'•undo., California

{_3. iMAN i)l1KJ1
1,. \1 .q I q," > ;l q DIVISION

kN V-) 0 N1 AN[)
,I. , , 1 ( "'

: x•, l ~ ~ ~ I' ''.-t ( jI'•FI~



TI lE ('01"PARAI I yE VALI,1DITY OF MANPOWER

PREDICTION TECHNIQUES

2-1 Jurw- 1963

Pre pare bc hy .y ,'4 Ij
J. C. Powell
Cost Analysis Department

Approved byA
M. Hofpe berg, ead4
Cost A a'ysis Dpartment

R. W. Cunningham, Section Head-
Operations Section
Ground Systems Department

D). E. Wilkins, Head
Grouand Systems Departmrent

A~ ~ ý IC 1i -1 -CF )ROR AT 10 N



FOREWORD

!I I", •," v v.,i ,'ondctt.d und, r the cognizance of the Ground Systems

t 1'[] i ot f &t thf, S)S •oenis [;:;-•jr h and Planning Division of Aerospace

C*),rpiraiI B .W. (:unningham aad E.H. Edwards of this department

d,.fln( d tnd coordinated thLil gene ral tasks required in support of a personnel

-c applie.d resea rc h actt 'ity. This activity was initiated by the

!1,-u•rit,-les Division in response to DCAS-TDR-62-80 "Research Proposals

f "r P,-rst)n,.'1 qubsvsterri State-of-the-Art Advancement in Ballistic and

.oa .-;"-•te'rn ,. Development" and an Air Force Work Request'BSO-62-o0001,

d,..d 10 3J•l, t9 62

The study was accomplished and the report prepared by J. C. Powell of

the (.,st Departnient, System Analysis and Evaluation Subdivision, under
\4J .T3"741 -08.

This study was under the cognizance of the Perscnnel Subsystem Branch,

13SOSp, at Norton AFB under Lt Col H. Clmrner and Capt M. Majesty;- Pro•-

ject Officer.

Two other reports, Comparison of Training Equipment Requirements

for Military Training Programs. TDR-169(3741-08)TN-3, and The Deter-

rmination of T--chnical Manual Utilization and Adequacy, TDR-169(3741o08)TN-2,

were produced concurrentl'Y. Reference is made here to afford a cross-

reference for interested individuals working in the applicable personnel sub",

bv~tc'r.i5 area';.
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ABSTRACT

"This report presents the results of a research effort within

th,. personnr- subsvst-nis area conducted to ascertain the validity

e: ktiriousr, m•anpow.,er prediction techniques. The report consists

of a literaturo survev including bibliography listings and annota-

ttons. a state-of-the-;trt surmmary based on the literature survey;

and plans and recommendations for future research in the specific

arcea of ,,npower pr-diction.
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-I. S UMMARY

Manpower requirements estimating is performed on every weapon

system that is de'veloped, However, the methods or techniques used to pre-

pare these estimates are not specifically known in every detail, or reported

as a matter of record, especially for a weapon system in the very early con-

ceptual or advanced planning stage of development.

This document presents a four-part study plan designed to ascertain the

"existenCe ýnd implep tentation of the detailed techniques used to predict )r

estimatv rnanpower requirements. The plan consists of a literature survey,

a field nurvey, the collation and analysis of data obtained and the publication

of a final report. The scope of the investigation will includi3 the four stages

nf a weapon system development. These four otageu are the advanced plan-

ning stage, research and dnvnlopment stage, prototype manufacture and test

stage, and the operating stage. The study plan is also designed to acquire

sufficient information to allow recommendations for new techniques, changes

in existing techniques and additional research in certain related areas.
'•.\

Tho initial effort under this s:udy plan, the literature search and survey,

's been conducted by Aerospace Corporation. Documents showing new

techniques, methods and procedures, other material pertaining to the subject,

and existing Air Force publications are discussed with annotations provided

for the most important items.

The literature survey showed that while there are fairly thorough pro-

cedur'es existing for describing positions and tasks, modifications are used

extensively and no systematic attempts have been made to evaluate the strong

and weak points contributing to their ultimate validity. A similar condition

also exists with respect to the procedures for combining tasks into positions.

It is also concluded that the determination of skill level requirements hae

received little methodological attention; comprehensive evaluation of results

is lacking; however, more emphasis has been given to the rating of skill

levels, Quantitatively manpower cstlmates have been affected, since appar-

ently the use of automated equipment has not produced the saving in manpower

as expected. The accuracy of manpower estimates is questioned, in the light

of certain items obtained from QPRI sheets, and the research recommended
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fa~r this area could be expected to not oclv increase accuracy but alsQ r(esuit

in •t c';t , qavings.

RlCQeo1niendatonq include the nmplementation of the study plan presented

in, h,.s report, with emphagig on the ,'i"Ird srvey and the ,im!,equent continua-

t e•, of the literature survey, It is al]o recommended that two separate studieB

t1 iltlitated to determine if certain restrictions can be removed from MIL

tit ation QPRI •6239A and AFViM Fxhibit "8- 8(8C.

-s t,
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11. INTRODLTCTIUr'-_______

The noed for, and value of, timely and accurate estimates of manpower

requirements ii Belt -evident in Lew of the long lead tinies necessary, and

the large number of pnrrsonzil and skill18 required for an Air Force Weapon-

Scystem. The pruccdurr'n, techniquecs or equations, by which estimates arq,

7 established, froquontly renet explicitly stated, especially when the esti-

rriate H aro madep prior~til tie iviidahility of corn-plete personnel/ equipmnent

When e'xplicit informnationex('plaIining the developmont of ea-ch technique

ust-cd to inaikvc -itiniitesr iti~ not p rovi ded, thv validity of the techniques cannot

he ade-quate Iy e'. al ate d. Onth iec hinique cannot be L~omphircd with diffe rtnt

techniques to fivalwatc the one against the otheir, Therefore, it is necessary

to pruoed xithl the field tburveyf to the sourcesi nf the estimates to determinev

at Hir zt hand the has is upon whic h they are nl.LdfC

WAhat ter hniqueti are now, or havv hoten atied in the recent past to develop

manpowe~r estimiates'#1 At the conceptual Htagc- At the feasibility stage? At

the research and 'ivvlopmeict stage but prior to firin design of equipm ents?

What techniques are used to develop an estimiate for Air Training Command

(ATC.) personnel requirerilontm? Air Force T.ogiotic Command (AFLC)

requirenentsI Using COMMond operational requirements?

A sv,,steniatic comipilaition of the various procedures, techniques and

molliods used to prepare these wanpower predictions should be accomupli shed

ci, ordier to conduct a detailed analysis; and subsequent appraisal of techniquesQ.

rhe(o nnparaitve evaluat-,on of the techniques to determine predictive accuruic v

"Oexld then identify those which lead to more accurate results and those which

provide leasit accurate predictions.
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7 A. General

* The proposed study plan that is presented in Paragrap.h B of this

discussion was prepared by Aerospaice Corporation to defino tho areas

Ii' wherein research was required in order to establish the comparative validity

77 of nmanpower prediction techniques.

The initial effort u-idtitr, the plan, a tsearch and survey of literature

on tbe subject, diticloned that I oiziprvhetninive- survey had been conducted in

1960 1)y the Arii'vriver Inbt ititei for R sea rch linde r a USAF contract and wan

puhlished as n \VADT Tochnical Report (R1,feronec 10). This roport was4 a

thorough profe s iionail pre sent;ition and wan uned ant the starting point for the

l ite rature Hkirvey. c ouidiiclrd by Aerospaue Corporation.

The- atec nd phaseo of the study pl an, which iiie calle d the ' Datil Collec -

tion" (effort , in to be ( onducted ait the tiou rce point h of mainpowe r e stimnating

which arv the goveranment cont ractors plants and wilito'ry entabliihnhents.

'I'll, . phase requir(9ex tennSi ye fie-ld ph anning and is where the actual tec-h -

niques are usned, Ac-adern-c theory ats to howv the ort may bt- practiced hul

been set forth in sonie publicationti but the techniiquie actunll., practiced can

only he, obtained at the- source(n) \vherc used. The field survey is therefore

the primary phase of the tasks outlined in the 9tudy plan. The U.SAF comn-

mand areas and the wiliitarv contractors, sugg-ested as c~ohtact points in the

field planning, are listed in the study plan. The list ist~ preliminary and

slhould he modified aind uxp~inde-d au required to accomplish the desired

r esult s.

The field survey, xhich will entail personal contrcts, will most

probably have ani influence on the planning, as set forth in the iitiZav plan,.

and nay also modify the rec on~rnendat~ons and conclusions pre sented in

Section IV of this report.

B. Pruopcrd Study Pho?

areas previously described and the plans for implementation are described

in the following paragraphs.
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The weapons synterrs that should be used as a basis for the prnpnoAd

study should be under direct control of BSD. They should be of such design

and agve that'the estimating data obtained could he applicable to future systems;

however, the existence of valid historical data is highly important. It is felt

that the Thor, Atlas, Titan, and Minuteman systems would be adequate for the

purposes of the study.

1. Literature Survey

;. e arch the literture tpertaining to the problem under: study.

rI-a 1,k hil. been accomplished for purpoees of this study and is discussed

i • 'i•ir,,r;pth of this section.

h, nrpa i annotated blbliog;raphy for all docunie ntH with

appropriate ( rimit-nio as to its relationship to the problem and its value.

T,: ! h -. h i, o hien cwc uaphulied consistent with the liverature survey
Tnonliorv•d in (,I) d :v'

L Data Collhction

a. I Techniquos iuged to Predict Manpower Requireiiients

Theste data; will be collected by a field Rurvey using pre-

pared questionnaires to , rient the interviewee to the problem. The contacts

will be contractor representative8 of the organizations shown under Para-

gr.uphi d, %kith UFAF Prograi and Project Offices, and the USAF military

manpower planning personnel. Tht, primary emphas 3 will be directed

toward the technique, method or procedure that was actually used to prepare

a bona fide estimate for one or more of the particular weapon systems.

b. Original Manpower Estimates

In part, this is.a derivative output of the field survey.

Program plans, development plans and/or operation plans may be requested

from USAF technical libraries, if necessary or exp -litious. An attempt

will be made to build up the 'oripinnl" Pstimate from the segments which were

Rtionlied hv each of the cognizant Weapon System Program Office(s), and the

higher AF echelons, for each of the weapon systems considered.
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The prinwe purpose of the field study is to acquir \ n this

infurinitior. Unit ni anning documents will be used as the basis for this

detern~ination, plus or minus ainy in-thr'-field deviations, Contractor

personnel performing taskq that are normally military tasks will be included

in the r ittary sector, An ittempt %vill be made to determine the effoct of

1r:11iinin! lea!d time on !nanpow'-r requirernents.

d. Yuxed S~urve y Planning

it e Hpoinwihflit y for itn'onuwvr vstiniatinig is vested in inili-

tor i srrv cou a nd hy cont r.wi~titl obligatior. in the military ccntractor. The

li1(k of ha hec Iivraturrv or re-port ci ri gilrding the tipvc ific techniques

ulr to ohtalin the viltitratiea ;Lectne fie.ld ,iurvvy in both areas, For

Thni itudy, the follow.ing npc ific TISAF t i,;manxn arean and miitary cvii-

Iri to rs lr(, iaugge 7i~tvd uct priniary ( ont~iut puint~i for collecting of informna-

tion rvg:irding~ apecific technirquet cm nd ramethodulogy tised in predicting

pe rsonnel requirements.

Miiimy:

Manpower planning personnel at USAF commands:

AFS(- Ballistic Systems Division, Norton AFS,
San Rernardino, Califurnta

Strategic Air Command Headquarters, Of futt AF13,
Omaha, Nebraska

Air Training Comnmand Headquarters, Randolph AFS,
San Antonio, Texas

Air Logistics Command lleadquarterm, Wright-
Patterson AFB, Dayton, Ohio

USAF Contractors;

qpace Technology Laboratories
North American Aviation, Inc. , Autoneti.s ni.-ision
AVCO. Research and Development Division
American Bosch Arma
Burroughs Corporation
Svi'.ania Cor-poration
Convair Astronaut-ics
Aerojet-General Corporation
Boeing Company, Seattle
Martin- Denver
Bell Telephone Laboratories
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AU SparkIPlug`Mv-iion of-COrrrerki MtOrOP
General •1octric Company
Paul Hard m•& nC•gmpany

Douglas Air- rYt-Conpany
Radio Corporation of ArrierýLa
Rand Corporation

Data Collection Forms:

"I he-attempt to cullect information, with regard to man-

power prediction techniqucH, can be acconiplishe by rhe use of a prepared

form or by the intorv~ow method or by a combination of both. The attached

ii.mipl.e queotlionn•ire ,; ,t prulirinary effort designed to he uged ais an

1:valuitiii of 'I "t"1,Iu H;Ind Hlesult.

The evaluation of techniquea and re sulte should be as objective

i i poatiihle. t-,owver the da;ita ;ivailable with re Lird to techniquis and

th(w hasic aswi iiptional data;i n v not be sufficient fur objective teting. The

!i air characteriati ti of a preferred technique should be based on past

history and Hound elupil'i al knowledge, provision for all future perturba-

tions, and pretdictions ,kith Iinic-phased accuracy.

The r'stii,, t,.chiique would provide for test of quantitative

accuracy in total and/or by seirnjents such as cormnmands, functional areas,

units, okill lovols; all doepending om the scope and quality of the data col-

lected (see Table 1).

If possible, suitable statistical tests would be applied to evalu-

ate the accuracy of the various tostnrg uses. Other tests would reveal the

technique appropriate in the light of available informntion during each phase.

41 Public ation of Findings

Pub!ication of findings should heý set forth in a report format

that would best be determined at a later phase in the study, and consistent

with resultq thercef.

In accordance with the proposed study plan, a literature search was

conducted with the assistance of the Aerospace Technical Library and the



Page 9

0

V)

6 C

"0 9
0 0

S U.
Q J-

4 x r

u.



Page 10

PRO FORMMA INTERVIEW GUIDE

Name of Organization:

De pa rtment:

Individual:

f ,ris. of Individual:

1 Do you prepare manpower p:.hWlon o', i,)r rnilit;Lry ,rganizations ?

Fr what pi. Ipoiv" i [e., p ] ,N 010 n1l ornt ract riquiirempntits, etc.

Undo r whllt , ort. ;' 1

4. Ii1 grIieral, hoo. do ') t , . t 11',ii r rii . '1 'ohe estima.,tte"

D0 %,u 1 1,i%,~ e w;-i~tc ý,et:o ,o~ iioanual,; Ljut.

U. Iii tiii, a full inmv, aSr ;i dr'•, tu ,Ai just Oic of your functions?

7 Du you cunaider all military ma• om,- or do you estimnate only the

"direct" peorsomnAl ?

.Do you have a definition of aliit, t ts dit.lonuishe I from indirect"

9. DJo you •,• ! r er, task analyseso

10 L)o you use any ;tandarcl fau t(o s

I I SYp• a :t ily, what t•oChoique or dc hnioc ý .) you uso when predicting

rmanpowu r requ i rene nt '?

I V What are the specific weapon systens for which you have used these.

t echnqne '

I I. D[o V001 i% V, a I opy of .XFM -I - I-, "Policy and C riteria Manual" ?

I i. lo i, thi-, uýed ?

I'. Do Y,,U h",' a , *Y 't USAF Plrnoir,, Factors, AFFM 172-3?

I How i- thlu osad"

1 . Whal 4tiir weapon sy aters havc, you prcpared cst imates for

I. L. What a ru --,M-,e-,tm in dota U r how can we obtain coptes?

19. What .tn, i type of manpower estimating do you do; i.e., do you plan

floturL riequirer ents for your own organization?

10. What are your opinions as to present procedures and techniques used?
Do wo use too much eofufL i tl L .!Mi I , 5as a& t0- 2ittlc in Kthers?

Are th, techniqucs used valid iftwe wish to arrive at a realistic
c st'irnhte
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Armed Services Technical infurmatiom Agency. -PrincipaI sources of

documents were: Wright Air Development Division, Air Research and

Development Command; Rand Corporation; and the American Instilute of

Research. Most of the puhlished literature available related to USAF

weapon a\ stems and publication was dircctly or indirectly sponsored by

the \ir Force.

Special effurts wvere made to search out reports which had not

received wide distribution and to obtain unpublished literature on the subject.

No dtv-vients were located which dealt directly with ,evaluation of techniques

fur pre dtiction of ,,anpower requirernents or with the " Comparative Validity

of MNi.npowv.er ltequireniients P'rediction Techniques" which is the task outlined

for thisii :udv.

The lack of publiaoed literature in the area of estimating manpower

requirements war rlearly brought out in WADD Technical Report 60-493.

"Thin report, "A Survey of the Litoraturo on Prediction of Air Force Personnel

Requirements," by Folley, Fairman and Jones of American Institute of

Research, published in July 1960, was the result of an exhaustive literature

Hearch. The authors stated "although this activity (estimating manpower

requirements) is performed on every weapon system that is developed, only

one report was found that deals specifically with a method for making these

estimates".

Sorn progress has been made since the above was published. The'

number of documents received and reviewed under this present research

program was 80, of which 30 were related to the study.

Paragraph D, immediately following, discusses the present state-

of-thc-art of oanpowver prediction based on the literature search and survey.

--The--s&: ayatez-a;z !eeopmrrt, whorein pre-- .- --r'

are made, are discussed and include:

Advanced planning stage

Research and development stage

Prototype._ nmanufecture. tand test stafe

Operating stage
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A cornplete bibiiogtaphy ligting all document1nm rtview-,ed was made,

Those Acnme directly related to the study were annotate-d on separate sheets.

Thoem tt'o-, ar-e nucludud in LSect~on V.

1), State -of.-the-Art Ac'eording to Literature Survey

I Advanced Planining ýtaigv

Arlvooc rd planning fur weapon systenis is performevd

l~im~~tv i. tlie wilititry itso'if. direc Ily or indirectly through their non-

I -W!I r e .'4itrihIiitr nrioz.atio 10111 n;dC p r i r r c nt r aCtIu r'i, T'he capability for

(It co t ig ti ;tnpowe- r recqai r' ti- ot s4 phioult d xi tit with ini the adivancead planning

I ntEf mt'~ ;/tilal 0; in ti roild 1,cnvrai! Icnge, arid the skill-level

1)f-Wn pt' r-Iw,i-1 iiumt ',i on ii hIoh urdcr. Howtevtr, the need for di-tailf-d

riii' vnut exist itt thit= fitaniý of a we-apon tivstoem development. In

- twrlintii, both ecoticniii( reisollrc c and humnin fartors are considered.

lb hi' anpiowe .r reqluirt-iente lit a et ca ry for rvsvcu rch, development, hard -

ware, fahriucition, ad1 wi ititun (iniration airc ilanl co0nsideLrtd. As the

'TiJoOf oe rt n Iper sunwitI reqo renwroet ia Only ai P B ý r 'rent of the

10t;1l n.anPO'xcfe-un itide rat opa at thia stuge of weapon sy~tezi development,

ill. atteip to (iltiircate cutaterequireenitsrt in d,ýtail could be of clues-

ti10 1i,1 h'.AttIcUV It 1HIPeRH-sarv to make good vistimiates of quantitative and

Ile !Inoý wrriI oa Iiht at -,,e persRonnel re qui rementsa

Sv ate i reliability aiid mnaintainaLbility roust be carefully

onsiilered at thin point and care must hv taken th at manpower estimiates for

diiffe r(nt Avrteniis use the same scope. i, r. ,flight, squadron, wing', support

personnel, etc, to keep hubsiequent cost -effectivene as comnparisons meaning-

ftil. Good techniques ,nd plaigpesne re required at this stage so

to imiprove decision making with respect to providing lead tý'-'~~~-~

~e~tain the proper quantity -Gf -quklified personnel at the timc- F~-Cirel

The manpowver information generated at thi s-~

wepnSystemosdv rnmritfl 'tPh-A~tiont f':ý tr,-'toiorAl manp6o4'ti

rL50C11CUccs total n~ilitary mtanpowver and force struct~ire, rec ruiting, train-

iniý tnd educational processes. It also has a significant impact upon dollir

costs ind hudgetary considerations, as reflected by the manpower predictions

subm-itted 'n "Proposed Systenm Package Plans" or other similar documents.
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Recent published literature on mnanpower prediction

techniques pertainiing to this phase of a weapons system developmecnt are as

follows:

Reference I - Concepts fur E~stim~ating Air Force Man-

power RaquirenwintH for Planning Purposes," by M. C. Ho~uston of Rand

Corporat;on, I NoIveMber 1 960.

Reference ?2 "Manpowor P~inniop, Faicturi for Air I-orce

Space Systems in the Conceptual Stagvs of Development," bjy M. G. \ýeuston

of Rand Corporation, Yebruary 1962.

Re-ferE~nce! 3 -'SAY Planninm Factors" (AYM-172 .3),

issued by the JDepartnirent. of tho Air Force, May 1962 and updated at inter-

vals, (Title unclausified, co~ntents claxisified. Suitable extracts however,

can be made by authorized personnel hav,,ing a "Need to Know'.)

Reference 4 - "Policies, Procedures and Criteria" (AYM-

26-1) issued by the Department of the Air Force, updnito'd at intervalsi.

Reference 9 - 'Procedure for Determining USAF Estimated

Manpower Requirernents'ý by J. C. Powell of Aerospace Corporation, May

1962 and updated at intervals.

Prior to the publicat on of R~eferences 1, 2, and 5, no

literature on the subject wals lot ated eitlier in the search conducted under

this study or the exhaustive search conducted by the American Institute of

Research under WAD!) Technical Report 60-493 in 1960, These documnents

are the first to make know.%n a methodology or technique for estimating or

predicting manpnuwer-rerqeirarents at the advanced planning stage.

Refer!!nces I and 2, abstracts of which appear in this

report, are somewhat related as to content. They are of value as the tech-_

nique used enables the analyst to arrive at a fair approximation of the

quanititative number of personn~el necessary for functional areas and a total.

manipiuwer reqilirmc"

The technique for predicting requirements in this advanced

planning stage of weapons systems development as summari.zed frorn the two

documents is:
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- __ - - I) rrtr- 'drect n-anpo'v'er requiT:nenants by usinu aveiXýibl'

published detsig'i- criteria and discussions with advance-d planners. 3irllilar

systeinis are considered as ai 2uide. This results in a calculation of the- nim -

5er of "direct" zanpower and a functional distribution such as pilots, missile

Lurt: h ape rzlo r"T ground ~ide ( reIw s or trarcking crews.

()Crt . thi, di rrc t siupport rnanpuwer r equircit-nu tts by

atiti¶~iiof all data, uscd in (1) ;h~.This in ;iueompli.shod by fictori n 1)

hiatorl(ci daita. If lii(lat tia the inIyE;1 or planner niust crceatc a nuw

laCI. I me - f,t( Lurin,- of dai t obt i ins (I;;ui nt it;,i vo nurnhr r of dli rct liappo rt

:?iL1;ji;\v('r Ind I . umll. tiil istiiUitit 1'. It', plssioI iiss'nh~ly, laiunchor

iiiiti~in'~,fuel supply. ('t(

( I ) (ic' t ;ii;Imr! l;1nI v)N r icab ,it tr~~rii-ijrtaitiuli.

11A ((',)( lit iIJC lteLt h\ ticeiitof fictors. V,-ic tori; ;ire puhltsht-d

1 he Air Fort e iind iart boased (it coriti med xpvrifnc(' and judgment. A

()Adtvisin t rail 'e support and ii ajo r c ommnands support

alri then caýlculated ý)v uatý of factors.

(Co) Comand. i. e, ,wing, group, and headquarters are

C -11 cilcuilated U'; use of higtorical data.

The addition of the num-bers calculated in (1) through (5)

will prey i do a q uuntit at i vi tot~t in tannowe r e stin ate.

Refercnce ';, ar; abstract of which 'Is part of this report, ,a

inore procedural in its m~akeup then Referencesi I and 2 although Its nietho-

dology is similar. fhe procedure suggests the use of A.FM-26- 1 and A~'

172-3 as source docun-enitR for preparation of the estimate. Suggested

seq-uenhtial- seýs ae

(I) .stirnate the manning requirement for the primary

mission ope ration.

(2) T~stimnate the oniniarv enuiirnent necessarv for the

m~is sion.

(3) 7stintate the Iogist~c ai-d support rianpovecr require-

mnent for functions that are oriented to personnel.
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(4) F-a imtc heI st t h o rn an-pgwe r T eqre -

mont for functions that are or~ented to equipment.

(5) rrtirnate the logistic and support manpower r-equiro-

mriet for functions that are oriented to other factors such as dollars of sis

items purcha,1ed, rank of command, etc.

(6).. Compuite total manninR requirement using formulae

s hown liere in.

The procedure requires that wvorkshieets he utilim-d and

pro- des for a more dvta:lvd sxt of data if other than. gene ral e stima~tes are

Ti ,cef F sa r y qomv charts whic-h ou tline general functional areas, titblesf, and

stat iiticril informai;on are included in this 'use in-housp only" procedlural

documnent.

References 3 and 4, abstracts of which are incorporated

into this report, provide the planner and esttimator with a general knio\%ledge,

of Air Fe~rre policies, and pýýnning information. A )iustifiable prediction of

Tr~frnpower requirements fov- Air Force systems cannot be made without the

information contained in thesec Air Force manuals,

The five publications summarized above represent the

only current literature available from the lite'iature search and review1 and

which are directly applicable to manpower estimating and prediction tech-

niqiiles in the advanced planning stage of wpapons systems development.

2. Research and Development Stage

a. General Discussion

'I he necessity for a more detailed and searching analysis

of manpower requirements is evident at this stage of a weapon system

d.tvelopment ya< ft rieic~~ dfina~ieom~hc i

offe ct m an power recruitment and training or even total force structure.

- nd development of weapon s',stems is primarily carried out by

jovernment contractors under a specific contract. The contract gtrierally

provides that manpowe%'r rrfqu~ ...cn Aata he furnished to t he miili tary

serv,.ce - The data are "called out" under military specifications, such as

MIL Specifcation QPDRI Z2639A. Information submitted under this require-

ment is related only to the peculiar equipments being developed;
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onequirivy Th(, itotpid rmanpv vr t~zpaiuty and quiA1fcatnons requiremreits

are xe rv iipec lf~r while anv cor related mveteml reqinerecrts remain general.

.1ajor contraquirs hm\eN ' -lnuso rpakilioy for prodt11lng thiese iil;InPOV'pr

rinquireii.Oltm Amli QuIbconlriac-tors rmay have this capability or they'. rraý

suýc oni r.v' t bi . effort tyw hkinean fac to rs specijalists,

1"rvsnI'- ( hwq"ieý iI' MR RWgp of w avaonsrns develop-

mcit rF"Im-rd' .isk ralus Ie h,%act inaintcqance rnoind or operational

mlt'7; not fjIl W1 .elo d. eqm~iiwO data in ot firn" the developmet

!il~~ ~i'i ~a..liu.'.e V.for thte re~1~ition limed

I'lod a~lr itbII :i , ry- tint he Adii'. t ed to the point '.whvr'

1 u Ifu Irf11 11 !1 rt Ii . I i 1(1 1o re y'iiabl than thueje ohtaiend

':li I- 'it1! ,1, al t.ý 1 W I. it 1 H jWIUMV t~ twoL th v ~C not d be Umm

.;t]- Stg .~hite would rver-xieel ri k midera!Io Pt\'ixigs during the

5. App]ab . Ah )n 111i"' r! !, ael Sumnmar~-i-of Contents

R ut ent pVlli~x Vh dI ilt ,rat ire t hat i relIated to nianpo\ e r

pr!,icu oet hr liVtU(.5 0r I i'ii'olwii~v jcl~ able ti he reseairch and develop-

sip.'~ of v'iiponS systv'' gte. eopmi,fl in( Wue the fulliuwng:

Rrefrence 6 -let hricai Data Rvquirell~nta for Symtenis

VonL'lrrtlin And S-upporIT , h I V \ Ilcir of 31"(. v Fphneolop Lihoratorees.

ii, . upyriioht in IQ61 to the authxor. Thin ilmsixilv. factual, . ell-w"ritten

dor;io.ci isut1 a texit book fhat rci.ocr a Iechni A dal ri-quit zi' nt a for re.se arch,

o per rl i on. A c oinp Iet~ eh~t c h a~ c-' --i --r -r dle nC

the nok, A 8uggoxited m ethod for preparing a hoiu ic x of cards (Mc lvo

iKcvcxrt or t~ihlatting typi~o whriW. ton ir.- O&-IAi

111 liii i)roft~d Wr ''A S r " s mn t
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-This text material applies to all phnnes ofe-~apnu

Bystew deovelopment and presents in one volurne a wealth of informnation that

can only be helpful to the reader. If procedures outlinvd in the book rclating

to QQPM{ are followed by contractor pe'eiea good QOPRI report will

re suit.

Reference 7 - "Handbook of Instructions for Aerospae

Personnel subsystemn Dr-gnc-r;' (AF SCGM -80-3) puiblished hy the USAF and

uipdated peri'odic*ally. This irianital coniltainis guidainc e mate rial for ;%1I individ

kialu working in the ;krea of hunaan factoes connected w.ith Air Force weaipons

Sv stcn~mi . The text fis directed to the leve '11f prVi OCiplos, philosophy and
policy rather than to tieta ils.

Although the c oat ent rf th to ýwauihi relaiting to itianpo-we r

o it ii . ate s ti ext client no techniqueft as suich x ri' puibli shied. The nianual is

necessa-i-ry ruainhg for itoy individual (engapgtrl in t-i-ammnel suhsystpti.s work.

Rcicrcncc 8 " Auto znat ýon and Personnel RequirtementfA for

Gitided Minaile ;-round Support Function," 1by WV. T1. Knowles of Acrospnro

Me1dical Laboratory, ?\,ay 195t9. Thia atudy was conducted because pers~onnel

requirements were not declining with the use of automatic eluctron~c ground

eiquipment as had been expected. The retiults shlowed inadequate design

obijectivem and requiroments were the probablu caose.

The reason for including this well-written docurnent in the

study report its that it provides additional evidence that predictions of maii-

power reduction because of automnation, are often overly optimistic. (See

Reference 13 under Tlroio' coc Maniufacture and Teat for similar conclusions

as applicable to automatc-d checkout equipment.)

for Newly Developed Guidod \'issiles." by Robert Glager, August 1953. This

report presents a compilation of task inforr-ration regarding a missile systern

and wakes somec reconmmendations regarding the collection of such inforina-

liion. it a is u cuta-ttri guoon 1flirmcti:0fl as To Thie rrzn~ailizr -12~

task, summary, subtaske and behaviors, major decisions, etc. Thisa U. 53.

Navy oriented publication, although 10 years old, is basic and is the best

Navy document d~sclosed by our search.
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Ifrecodf -"PF~ritinrnf-l Planning Irnforrinatlon fUr the

Air Fork o' Satellite Control 9vaterni, by 2\1. V. Hill and K. J. Lincls;.y of

'.ý t- r-p T)Ivi won. Air 1-V ri Ryneiniv ronmmand . Thi s doemon 't

slt, oll' iii Ow dliii r(.ni cm bIA-tUL0 WYCuiabtiflig persuriiil rqui ren-prts

fo, iaiispr h andl d i'1opnicrit symlitri and an operation~al sylour"' Rt Atso

prslnU (lt1ýIlvd Co0-ppriscin of tlir, rifforor( ,- Ivshtwc'tin 1½ rsoin-l

i ) iv iillhllt iii;f ;1 ii:cr~r~ ;0)io-- repre went till ( kr-

,,j1 *ii.ld.liti,- awiri, l~with thv oxiiept ion of Rvferein e 9 \'hi( v aii pu-ai)

d.1 2 i miqw r. th, r , i;'l; hs a;&U. o liiV i th

1 (v i i, ro I Di S itit- 1NHjUI

ih pr d;-t-n o t~in0t' '- -''t .:i this !!vtt

d,. "I'pt lit Ili' pati l i, ltI h~ai airu idv hip-rn pit* il- l r s It o ~~ ý- -

dovnF, t rfpp atipo, rev\ ion 11114 ds'tilmyin a coiltifllmif Wort uritil !iK

s quaiiiiAli ire accepted. A syster' finctiunni pan.lvtwii is~ norw'.:'%

'it liii']. I sy.'At( tit irninitenauice iiiily~pi4 hats beer produced, ;nd cit-teided-

'fipriwnirv iltlaary MI)VeICM11-aiot US-d 1i, N'ILDl-Z6239A,

ki ' (Av tho r ;Ii(- ifw ,i(tion si tho a rc applicable a re NVI L Wn 904 1, Nil L D-9 310

IIL, 1-41 - \1 11 14 -,~ 2i(l , N" 1,lV F- 2ý9-6 aind MIL 14-t-Z6207.

11w h-jH ic- tec hnique us vd icr predicting w anpowp r revqmire -

riri p. is teeh onii~l sii. Wrierally. thvis technque is the c-alculation of human

movt-~ "nd WO 0iani pirot met'e rvqU1 i- tu makrohr sytn Opicratc.

necess~~~ir'.- t-ki eerb4 h ectuipr~n'cts involved are identified. a nurnv

is ups-en.T to the oporat~on, .r skill l 1c'IS fiseterwn-ied fur the prop-nr perfor-

mini` t- of t11(- tisk. Hthe tii'11-'or pvrforq an( v of thu task, and the frequent v of

task pc-riorlainbe is psn~nrr'rn. flr Tn55 ar lugioiy g rUUPrL WgV-sas-4

thoav "Itch satisfy a Hut of rrilrw, -inh as idetwical equipment and lIkP

c onirlexit, are clustered nto a position Summ-nations are' then wade of the

time required for a tosk, the friquene v of the task, plus additive factors such
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as travel, personal time and the like, which permit a quantitative and

qua~t~i~v~ zesult-ant.

The resulting manpower requirezqx-nts now are quite firm

(see Figure 1). Much literature and many publicatiuns are ayailable On thist

tech~niquc so the above iis not incant to he a full and cornplete desc ription of tasl(

anialysig. It is isubmitted for purposes of di scu~ ion. Complete materiel oni ta~sk

analysis procedures and methodology may he obtained from thce Amperican

Instittite of Rusearch, Pittsburg, PennsRyl vania, "A Method for Man-Machine

Task Analysis," by H~. B. Miller 1953, The prima~ry authors. in thi8 hiold are

R. A. Millor a'nd 3. D. Folley, Jr. (PRefprenc(.3 shows 10 soparate documeonts

aea ring on the suobJt.ct all of which car ry R, B. Mill or'R namp %;* the muthor

or coa-author).

13. Applicablel Documentsa

'14(ec c'nitl y puibl i hed I itt' rturo that is related to mtanpower

prediction tee hiniue s or micthodiology, and itpplicable, in the prototype, Mano-

facture and test stage oif weapons siystemi dlevlopmevnt. include the following:

Referenice I1I1 "Methods for Computing Manpowe.-r Require -

menitt for Weapunu Sytittems1 under Development," by various emiployvee of

R -puhlic Aviation (Corporation, August 1(6 . The, articlev was pulblished under

the oogis of the 1Tlehavioral Sciences Laboratory. Aerospace Medical Lahora.

tory, ASP, AWSC, (TR61 -361).

The abstract published with this report states "A method

hats been developed for an accurate and comnprehensive forecasting of m1an-

pow.er requirements for new weapon systenis." The text devoE,!b itself to the

noriral task analytsis techniques utiliirrig worksheets for Esunmarizatioin.

The method infers that subcontractor's components designs and engineering

drawinmgs a~re ava-ilable. New te.chniques or new iiietho~do of predicting roan-

pov.er requirements are not apparent io the content.

References I Z, 14, and 15 - 'The Va~idation of Predxc-ionb,~
Concerning Personnel and Training Requirements,' by Murray Gl.anzer and

C:'Iaaers~ Au.g'2-f T 5'"-k. od of Yoreranti 0 .'.aintenar.Ce Job

Requirements,' by Robert 1M. Uagne and ~'Arnicipa-ing Turno-rrovis Mainte-

nance Job," by Robert B. Miller, respectively, dev-ote their text to prototype

and test phase oi a weapons system development. They agree that valid
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estimates of inanpower requirements can be forecasted by utilizing the

information available at the prototype stage,

Glanzer and Glaser (Reference 12) conducted a case study

of training requirements for the Terrier Missile and compared the require-
mrentn developed by use of prototype niaterial with actual requiremcnts five

years later. Gagne (Reference 14) concerns himself with interpretations of
tý,rrnji relating to job descriptions. Millpr (Reference 15) selected the AN/

APQ Radar Set and a Bombing-Navigation System for his study. Mairt,-nance

job requirements were duveloped using information available at the prototype

Atag( and comprc•d to actual requirements.

Reference 13 - "Auton-ated Maintenance: Theory, Practice,

and Implications for Training," by Paul F_ Franks and Clarence W. Furnish,

August 1960. Although the subject of this paprr is training, parts of it are

dtvoted to manpower requirements, The authors believe that one of the main

reasons for adopting "automated checkout equipment" is to reduce the derand

for large numbers of skilled men, They state that ytyy little evidence exists

to substantiate or refute this premise and that Air Force has not, to date,

realized manpower reduction by using semi-automated inaintence techniques.

Reference 16 - "A Technique of Job Activity Description

for New Weapons Systerns," J. 1'. Ray, December 1957. This report shows

in detail a procedure for preparing a task equipment analysis by utilization

of information at hand and to fill in the gaps by using information relative to

similar equipment if nece ssary.

Reference 17 - "Initial OPRI for Weapons System 200A,"

Richard W. Highland, SepLem•er 1956. This report shows new postions in
the AFSC generated by this weapon aystem, and is included in our literature

survey as it sets forth much detail that is required in an initial OPRI.

:,.' '. Reference 18 - "A Suggested Guide to Position Structure,"

R. Miller, May 1956. This mcmurandur, dulscribes in detail a method for job

itruuhtirinv from the tasks and iroup of tasks within an organizational unit.

A glossary of commonly used terms in QFRI developmna?.t -s included.
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Reference 19 " ImplicationH of Air Force~esne

Information for Job Requirerments," Francis D. Harding and Leland D.

Throkawx, February 1958. Thils report presents inforrmation relating to

;tptitudu indexes, soini job diesc,ription!3 and a table of typical intelligence

IC el C f., r aoIWII 1CIC ~eetnd L)L L Up it IQLIý

Reference 20 - "A Report of QRI for Wvapona c~ystern

%L). I ý0A," Julhn 'I . Litrkinz3 Mart-i 1 9~'7. Thig i3i iirrilar to RefurencL 17.

Thte pub) uit. at int summarized above represent the currently

ý'ilal'OI 1"t'ratklr' oppl~eich]i li rvatly or indirt.ctlv to inanpower e stimnating

7 ci1; I;0!, t' 0lqciie l ill tin piiolotntvIl, in.iiufac ture and test Rtage Of

r irnq L~- i~ o cth tin'a ncpnv.'c r requi remrent s a re n 10re

u I~'l r i-f'..' (I 'ri do f; n'd1 , 111 (- oi cnnt ; oIrv i aiurri and updAt ing of the

UU1'RI cd tlie r re.,ntvd doc ý,, vnt a. F'ron' the t ini the first Upit has been

turred k~~i' ntil t~n' Iart unit iii aidded to the new truly operational weapon

Slet'.tin List retnialning adjxratnient in svirtem manpower requirements

a1* 11' i dt'. At t~iia point, tnew manpower requirements are a matter of attri-

l inn r~iteci dtie to VenJtlI('Ineit tc'rniinationcr, policy decisiorlH, and numerous

olhe r faCto i' a effedinlg personne~tl turnovor, and are reflected in Unit Manning

I)n, ionrnta, Organization Tables and other Military Manpower Documents.

b.AppItetible Ducutnlents ind Suinma ry

Recent published literature related to manpower prediction

teehntques or mntetodology in the operations stage of wveapons system develop-

- - met include the foll-wýiinp.

Ref'rerncc 21 " Feasibility of a Method for 7,stimnating

Short Termi and Itong Term I,tftcts of Policy. Dec jajors on the Airman

"~"!-2 _', .iTohrn W. Mertck and Frank i-. rFord, June-

Refeirence( Z2 - ''Influencc of Re source and Policy Changes

on Ai rcraft (Tupalbilitie a,'' by Chaune v, F, Bell, August 1961.
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Reference Z8 - 'A Concept of StnbiliWy aiip--• •.a.. -:i;.-

W, Gorham and F. F. Scarf.

The foregoing publications treat with matters of policy and

their effect on personnel subsystems. Merck antd Ford (Reference 21) present
a model which simulates the flow of airmen through the Air Force Personnel

System under a given set of policies. This model makes it possible to gauge
the effects of the policies at future points in time on grade levels, career

fields, or any other resultant, if'the input information is built into the model.

Bell (Reference 22) also presents a model which provides for input informa-

tion, i. e, change in flying program, change of ground alert requirement,

change of workshift policy, Output information of reduced or increased man-

power requirement is shown on charts. Gorham and Scarf's paper (Refer-

ence Z8) is an academic exercise which sets forth a mathematical model upon

which a stable state of personnel skill level dlstribution can be achieved, As

the title suggests, it is a concept which conceives a military force ",ith a

sBtable environment, i. e, , elze of force is constant, enlistment period does

not vary, reenlistment and retention rates are stable.

Reference 23 - "Application of a Systems Concept to

Personnel ResearCh," by Omer Lucien, Myron A. Fischl, and Douglas

Courtney, August 1958. This document is not directly applicable to the study

progr-am for which this report is intended. It is included herein as it does

have indirect application to a primary evaluation techrique, namely "Feed-

back", The document dwells on "feedback", its history, and states how use-

ful it would be if employed in the Navy personnel system.

Reference Z4 - "OPRI for C-130 Combat Air Transport

S•Rytern,' by Irl A. Irwin and Robert F. Dice, February 1956. This report

is included in our survey because of its extellP•t content rega-_-d4. rnitirn

inft,1r"rat!i,.i,, .e,'e description and manning information. Recommendation

is made in lhe repoL to ch.nge m-.- tisk requirements so as to spread the

wok .oa'. 2-:',n .o_ o ,u i .. s to those who have very little to do.

fleference Z5 - "A Technique for Displayving Tdaks A - -

Information," Robert L. Weislogel and T. Owen Jacobs, March 1956. This

report shows a display technique by use of plastic overlay pages,
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Refe'renc e Z6 " Rater Tenderncies rin Estim-ating Qiiaiifica-

'o rrt, Air Frce~ jn'hgi T. W Jeyz _1-tý tXIarber. 11, .1 Gicorgia,

* ~I, hiis report concludes thdL the individuals who rato'otht-i

e Wih\ W. s ,,e lrsonzA '-'ndene'ieq. One such tendency is to use, or re- X,

* . . .e~ the 'ut r-n us of i rmtig scale depend:ng on the rater.

Rkrei, Pe2 - A*P hipt~bod for 11tinating Dire WSquad ron

* .. l. ii~l. U.~R.zsY W2 ~rirard vo osen. Apri" 1958. This

-ri :'..r mu. nkes i comlpar~soa of the pe rsonnel necessary to

atin.id rupair a wepapons sm~sem using a rem-ovt, ond replace

.-5 mth Ili- i, .. mp.'.k r 'o sr i adifferent mode of

* m.rusmm'mlnym~d. ht- t rio-n ilISIamr is iriade that ai s~iviag of rianpowxer

! '~ ';'Im'd iý Us'. Of the z ue -x rd r-Plare mod; The rmodel used

P i K m Sr fl) a PO rIT an.-. Tn-Iia '1 I. ]'epalr turac, (t.

mi; de odvL)r cou e t ;, -1 i his ro s, r, 1 1 rn Pr i ur,in d un ) d oe-s i o it r-

`t in i I .i i I - r, ttitr r c- tr(-d. i im s. st ý 1 -' ior rn eho0d m o g S it

'nrs different wi',' Ito am t onuplush tW samne resu t mi the rnajntenamc

ar m, r rre

i-tmferemuce 2') >auto of 1111. QPRý for Wmpi-PinS

I C;.'(im rm A. Sturirale. Fehrmaury, 1160. rhis cv'aluatiton report

iiiI ,f forth the oRitm "Aman d the fern-itl of the QPRI.

rvnk (-ca in- t - 'A Surmv of the lote'rature an Preduet ion

Vr I -, 'm - 0 rmoimA Ytequirerm-emsts john P, Foley, in , Jea n Rt. Fair-

'1h' \t. !ones, huh', 1"0,1 A' surwm of Pmethds for prvdrctmg personnel

, t, o! r t-u~irm \ir V-Xrmm e kpon s551mm s is presented with abstracts

Q i11 r I ismhml, p rfe s s onal doc ument s. F'mnpha sis is placed on identi -

iv4 ~wn~o, fur derin 1.mm-pr sonnel reqoinremien sr inf re nit-ca. and the

I;-.' i..is Il-i,. "- stat,-of -the -art is evaluated and pre-

(I ii im olin ~ Tl',TS for '',e11 i-tSrr em~
1 

'~pnnrn6is Cahnclusion~q

fimm 11), sim.oico's thcmi fm: rlv thar-mn~y ;Awedures exist for describing

t.,skh andI postmnom- and for coricing K.ns into postions. FHowev'.cr no

im , owe " m N on l 1 mnv51'- qy t "T'a 1 mC 'aII,[ 1m-ai ite Of th ISIis me hod. F~stirnatirii

P7i1 ''o r'quimprem'mts uRftmi hai hWen done hut anli one report describes .

"pr, -'%irlr fomr doing1 thus. Dpweraniminp WKi le vA reaui rentnts anod critic it'.

of tasks~ h's rr-u'-.mud Hit>m miuthmmolaugiv "no M omn,~r Most Mtention has
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been directed toward the rating-oT skill levelI rather than toward any objective

dcterminatjon of !-,kill req irenienti. One exception provides a seven-poia~t

scale of operationally defined performance levels. This publication is invalu-

able for personnel engaged in preparing Task Analysis. It is a thorough

professional presentation containing 384 pages, Ironically, like the other

techniques found in this survey, this one has never beer. evaluated,

The publications mumra.a:-iaed above rep-esent the current

literature made available in this literature search and survey which are
applicable directly or indirectly to manpower e-stimating or prediction techni-

ques at the Operating StagE of Weapons System Developrment.

5, General

The most recently published literature survey, "A Survey of the

Literature on Prediction of Air Force Personnel Requirements," by Foley,

Fairman, and Jones, Jul.ý 1960, presented the fnllowing Sumw-ary of Results:

Summary of Results

In surrmnary, then, we can conclude the following about the state-

of-the-art in predicting Air Forc'e personnel requirements for weapon

systems, as revealed by this survey of the literature.

1. Fairly thorough procedures exist for describing positions

dnd tasks. These procedures, or some modifications of them,, have

been used extensi.vely. No evidence was found of any systematic

attempts to evaluate the procedures to identify their strong and weak

points.

2. There exists a procedure for combining tasks into positions.

-Once aiain, no evidenutf was found uf any systematic evaluation of this

method.

3. Estimating manpower requirements has often, been done. Only

one report attempt; to provide a procedure for doing this. Thi: n;cthod

has apparently never been formally evaluated.
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4. Determining skill level requirernets has recýeived little

n~ethodologic:il attention. Most attention seems to have been directed

at the rating of skill levels rather than at any objective determination

of requirements. One exception provides a seven-point scale of

operationally-defined performance levels. Like the other techniques

found in this survey, this one has never been evaluated.

The furegoing s!u:inimaiy is still applicable excepting paragraph 3,

Thu literaturu search and survey conducted under this present stuidy

-- iii lo~i three publications, References 1, Z, and 5, which provide

,I proiedire fu)r C.itimatin :tr;anpowcr requiremnents at the advanced

pi.Blrr'in Stagey Inc publicatti"n, Reference 'c "'hich provides the

'11 the protntypt, itacg, n \ woealnp-a . -iys 'c.', developmtent, and

,iut n,' Rference e7, which niay be used in specialized areas. Also,
iby state ucnt S ruga id o evaluat ion are net nil applicable as the litera-

tare sca r'h and -urvCy conducted tinder this present study disclosed

that attempts to evaluate manpower estimating techniques had been

attenipted. Gtanzer and Glaser (Reierence 12), and Robert B. Miller

(Reference 15) compared reqtiirements which were based on data available

at the prototype stage with actual requirements and evaluated the results.

Robert M. Gatne (Reference 14), also evaluated the technique of utilizing

data available at the development stage.

The literature search and survey conducted under this present

sirVc'v inclu-led the very excellent material published in the form of Air

Force M.:tnuatl. .s this material is the base from which all manpower

prtdo týtion technique relating to Air Force Weapons Systems must start.

The rccent updating of AFM 26-1 Reference 4, the addition of rnany new

[. i r• - A MPv -I U ir ihu 1:ary posirive co itr-ibuizt W-hi: . .

idvý.nt e Hit 6tate-of-the-airt.

Fhe updated Handbook uf Instructions for Aerospace Personnel

S,.ibsy~tct: t)e Sincrrs, Refterence 7 is ;mother contrilhution which, if properly

-rm-!ca be !uni ciai- T-or prom' - on etter estizrate5.

SpeeIfiL attention is directed to References 8 and 13 of the

bibliography ane to t-e -onc!.zsions of the authors. If their conclusions
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that expected manpower savings were not effected through use of automated

equipments have merit, further validation by research appears warranted.

Attention is also directed to Reference Z9 of the bibliography.

This report was prepared by a Human Factors Project Officer and reviewed

and approved by the Chief, Missile Test Division, AFFTC. Quoted from

two sections of the report is the following: .

Section III Results

B. Accurac of Estimates of Time Required
aor Ta opT tion

AFBM Exhibit 58-18C, dated 12 October 1959, specifies the
requirement that an eHtimate be provided "of the amount of time, in

hours and/or decimal fractions of an. hour, required to accomplish

each duty . .. " While there is a column in the QPRI headed "Freq

and Time," no time estimates are given for completion of tasks.
The questior 1rises, however, as to whether this information should

be included in a QPRI, and, secondly, what purpose it would serve.

(Underlining added)

For purposes of determining nmanning requirements, time

estimates for each task would hardly be of value. The QPRI includes

a breakdown of manning estimatss by position title, AFSG and job

category for a squadron. An operational squadron could easily match

its needs against these proposed manning estimates to determine their

accuracy.

As for using these time estimates for training purposes,

such data would seem to be available Lhrough the use of the hardware

analysis program and the unit proficiency system. As defined in

Exhibit, 57-7, "Hardware Analysis Program for Ballistic Missile
Weapon Systems and Advanced Space Systems," dated I June 1959,

this program is to provide qualitative and quantitative personnel

r,•doation and integrated weapu:n -"yLciix training ieqi rer,.,

information. This data includes man-hour requirements for
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pci-furniance of inspections, remove and replace action, repair,

a~djustm-ient cal ibration, checkout and systern verification, etc.

This broakdowni of hard,.. are mnaintenance includes many of the

recosettal taslks and duties which can logically be isolated and analyzed

.. I te 'rinacit t-uiac fur cithei- oper-ational or training purposes.

n,-o e ,it inmn3t for r epro i-ic tat i ye task~s within a ballIstic

vn"o; quadiron are alsoi provided for under the unit proficiency

systunr . TFheae data aer supplied by b)oth primec and subcontractors.

T"N SWr an- ,t ar PiC0 i Orm i ofn mrhqj Hwnda rds , performance being

P" sulpi in i-rt by time required to ( onipluto task. Thee estimates

in ie 1wu I-or i;;P surnql Purbiriiniiue, i. P.. the unit pri-fciency

aps~loli, and aim" Oi r wh-urminning training nvvds and requiremients.

it i A nhlofu'j whcti-'i timu Mi'iiiak,L' foi L-i 1i de-tafled task would

uCp h usud by an pperatitonal Nquad r n fo- trau i-nn puripose s or for

me icon og preic i-enc y. For example, one poattiun deuc riptiun lhats

ovpr I 90 separate tanks or dutieni. Thu breakdown of larger task

4,oupu.- -t within the hardwari- analystis program anti the unit pro-

ficivrn-v system woul;d appeaIr to permit a much mrore feasible and

ru~ji~ir~ie nit Aithlwic to x~ork.

SOctIUon IV Conclusions

11. Ac ~uiacy of Tinits Estimates for Task Cb~mnpction

Frequeiicy-oif-tas'k -is piven in the QPRI, hut these frequency

estiwdiesv" lack ace oracy. Frequency per unit of equipment is never

indicated as "per shint." Instvad, "as required" or 'daily' are the

termis ubcd, and their use appear s arbitrary.

-TiryIIe Sr iTVSr Alr~e-ntlf ~-iNven iif thr OTPRI.- i{wvr ti

requirement doesn't beurn to fall within the scope of the QPRI, and

'ocdrton shul h ietoard deleting this requirement

riExnili 58- 20 .- TliK nu aion c-f q-.cstior..ablc valu.e for

nianninu pur~oocs, And a, for trainiriz purposes, such data would
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he available throUgqh the use of the hardware analysis prograrn and

the unit proALi ieiic Y aSVIVe. &iOU Pstirniates are more specifically

rele'y"itt to tasik ,i~~a

If the foregoing criticism of QjPRI Exhibit 540 1C RequirereW5 has mrerit,

an arepfo to cast savrng is apparent.-

P rLrs Rreiort N~i I (,'io : Study which was subrntitted to

GoV.H.. KDunzu , BSF) USAF ott 27 March 196 1by V. Joscpha&-i of Aerospace

~~~~ cuntaued the foliowirit Wanfrrrtn in; Section A, Paragraph 2.

"The data :i Mnpower P equire~ MYt at) is 'coied out' undier a

r~ietnry apqihcaiitioet, eUL h aiý MIL Spetic icaion OP3RI 262191. infor-

itiltiolt sci,iitt qntler this r 1qitwuitnt is related only to the peculiar

vqmoe ct hwnag Ad c.eoped no ithat htli q" tntitty and qualifiications ;ire

evv speclon lvr& ,; ustk W ,it suhcui~ponunt, components,

subsy~gteytts rnnd the weaponm systvrr as a whtole ire considered;

however, the spe"AIcationp are in aousma restrictve so that a in-i~rmal

mnnienug requeremcnt in utained at this stape of development ('The

Research and De-velopme~nt Stage) by the Contractor. A more realistic

quantitative and qualitative report could bo produced, if the specifica-

tions resquitred an vst::.ii, which "ass nut rekr-cz-& to the pe~cular'

quipment bein de'~l prd, hut were 'broadened to includu all equip-

utritt It essLIV for uni"Net operation, mai ntenance, etc. of the

S '.stern."

invest:Oetioit relative in AP f'renitnp rroitictrn o' IMIL Specification QPRI

262W59 is warranted, unlus thu sequence of aggregation of QPRI data

providus of inclusion of the pe rsonne~l requirements not ,ncluded in the



Page 31

iv. .1"tIiOS N'D

A. Conclusion

Based an the literature survey which has been conducted in

accordance wvith the study plan outlined in Paragraph 1Il-B of this report,

the publication of the additional literature; (Re~ferences 1, 2, 5, 11, and

12 of the bibliography which are discussed in Section III of thio, report),

can be categorizcd as an addition to thc state-of-the-art of manpowcr

prediction techniques.

No evidence has been found that the techniques stated in this

literature have been formally used for estirnatitng mnanpower requirements

for a specific weapons system, or that the techniques have been Bysternati-

caily evaluated. Until these techniques are evaluated, no firm conclusion

as to their rnerit can be reached.

The validity of manpower predictions utilizing information generated

at the prototype stage of weapons system developrnsnnt'is confirmed by three

publications. The extent of the investigation by the, authors was limited to

certain functional areas. Until more extensive investigation is undertaken

and more confirmations appear, a positive evaluation cannot be made.

The excellent military publications, in the form of manuals,

(References 3, 4, and 7 of the bibliography), are positive contributions to

the state-of-the-art The continued updating of these publications should tie

implemented. H-owever it must be recognized that most of these manuals

state what is required; not how it is accomplished.

The conclusion reached by one author (Reference 13 of the bibliography)

and confirmed by another publication (Reference 8 of the bibliography), present

a sound basis for the exercise of caution when prodicting a manpower saving

because "automated equipment" is used in -S ý~~a y~ci

B. Recommendations, Plans for Futur'e-Reacarch

The study plan as summarized ir. P-Uragrap~-i-fl-1 Of tiE ~i~L
partially cvrplete with rlespect to Taak 1, Literature 5urvey, it is recorr -

mended that Task 2, Data Collection be undertaken utilizing to the extent

- - possible all existing resources, with plannin~g support and direction from

humrran factor and personnel subsystemns specialist&.
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It is recormmended that concurrentiy wato thne execution ol I ask

effo it bQ made to extcnd Task IThe field survey undoubtedly wvill disc luse

u1nPublished lite ratu.-e procedures, and new technique and methodology

7-eqa rchg themranpcower predict ion technique s .9 used ini actual predict ion

effortg on specific weapons systems, without which the entire study has little

if any va-lidity.

Tiask 3 under the stody pioo.. Evaluation of Techniques and Results

wvý,ulc. .ppea r to fit v-ithin the techniU al SCop UoOf rnanpowe r planning spec ial ist s

,n the per ic nnel sub cysttem di s in area A preliminary survey of the rewatlts

tjI ask eiMorn would diree aind affect the future research plan. The

at volmbility of the data produued by tK Lield survey effort for valid

statiotical analysis wo:ld appear to hv the lirective charactexistic. Also

decisitons with rega r! to theo lormrr1of of Findin~,,jTa sk 4 under

ih sud y plan,. should be defer rcd until a prelIiomia r y survey of the re sults

toLle !LLL LollutLtiol ta~k,-110 It tiailuhtod

Thu literature search and survey disclosed the folowing areas

woe rein addit jenal rese'art-h may heL recommended which wcere not a part

4 the o ri~ inal study plan.

1.The requirements of \'IL Spet-ificat ion QFlRl 26239A are

ce .st r ich d :() te s~pc e i Lie cqo ipmv Lounde r level oon- nt. Conduct additional

rescarch to determine if all qualitat ive and quantitaite pe rsoninel require -

ment 41re undprmtteud hecause of this urvali.dated siLitenirnt, or if all

Wnerace pe rsonlnel requirements are included when the mysteriiatic aggre-

gation of QQPPI is comnpleted

2. The requirements of AF5N' Exhibit i8-l8C include the request
fc~r dertils ruga'dinq crergqiu o trpei-n I-wc --r necsay

"tnductc addi6tional research to cleterm ice if to1ý r, Qz~ W" ta. iucsion of this-

detail is in fact unnecvcc 55ryor) if the user ucl no, wut At info r-ation as

internded.

3. 1Ihe Air Force has not, to dlate, re.1Ic r,,--'-1Ptd manpower

reduntion byusing 5eTni-auotrnaten rT',iniurtant u mIcitnitiO W, the cA

automated equipment does not producev the expected1 manfpowe r saving
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. recommendat;on that research be conducted to validate or disprove the

,tL~e conclusions reachied by one author and confirmation by another would
:LppL,:l r ju•.tifiab~t.,
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Reference 1

A.uthor: M. C, Heuston

Title: Concepts for Estimating Air Force Manpower Requirements for
Planning Purposes

Agency: Rand Corporation

-Publication Date: I November 1960

ABSTRACT:

This memorandum discusses basic concepts for planning manpower require-
mnerts on current and advanced weapons systems with |imphasis on advanced
tysterns at the R and D phase,

Tho philnsophy emphasizes total' system requirement. It uses the ARDC
personnel subsystem concept for the framework on which to build estimnates.

The pr:ujar, objective as to provide sequential procedures to arrive at quan
titatwv, rv,nuirement for use of planners. The use of these procedurce .s at
the R w,:d D phase and is intended to be well in advance of any official OPRI

Jr ii : }1 1a;k,•;•

it also def:ns "personnel subsystem' and "manpower requirements" and
cntais a check list of functional groups.

Comnnie:,ts: A good useful pubhca.tion.

Rev:ewed by: J. C. Powell
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Rcfc'ercncc 2

IA 1'. Maiipower Planning Factorb Lci Air Fur~e bpace Systems in the
Coný-ptuaj Stajivs ý) Dcv oopninnt

AIl 1, an Cor piirat j20

A 11 i LI I A CT.

I':,s~'r ~* ~~jetI'll tLC Milltir' ITAC-ntcn~mfl and support
.1IAý ~ V 'I' 1, ' ip v L'.tjl .w r jQ4tmncrml priauedmres fra applympg

I' 'i>y I.'mrl :Iar itica Is~I Li .mIk-b.4 to analysts
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Reference 3

Author: None

Title: USAF Planning Factors (Vols I and Z AFM 172-3)
Title unclas'ified - Contents classified,

Agency: Department of the Air Force

Publication Date: May 196Z and updated at intervals.

.ABSTRACT:

Although 8ecurity restrictions do not preclude thu nmaking of suitable extracts
when they can be made withomt jeopardiing sieurity, no extraction of contents
is ritid. in this abstravt or in the report of which this abstract ic a part.

"Thu infurmtation regarding factors, ratios, crew composition and other data
applicable to personnel rvquiremonts containcd in this publication arc invaluable
to planning personnel.

C(t, .ents: The availability of these documents to manpower planning personnel
1t1... utili7.ation of this information by them will provide the basiii for better tech-

iqucu antd retiltzti.

Reviewed by: J. C, Powell
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Reference 5

Author: John C. Powell

Title: Procedure for Determining USAF Estimated Manpower Requirements

Agency: Aerospace Corporation

Publication Date: Updated periodically.'

ABSTRACT:

A manual for the umu of planners and analysts which mets forth a sequential
work procedure when estimating manpower requirements. It provides some
charts, tables, lists and statistical information,

The intent of this in-house publication is to provide for orderliness and require
back-up data in the form of work papers when estimating,

Commonts: Very useful to have on hand when someone asks, "How did you
arrive at this result?"

Reviewed by: J. C. Powell
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Reference 7

Author:

Title: Handbook of Instructions for Aerospace Personnel Subsystem
Designers (AFSCM 80-3)

Agqncy: USAF

PIublication Date: Uy.4ared p•eridically.

ABSTRACT:

This loose leaf manual is the primary source for infnrmatinn relating to
personnel subsystem design.

It contains guidance miaterial fo:' all iidividuala working in tho ara of hurnan
factors connected with Air Force Weapons Systems and in directed to theleveul
of principles, philh sophy and poli,y rather than to details.

The contents cover the application of humnan enginteering to Hystenms design;
estimating qualitative and quantitative personnel requirements; planning design-
ing and developing training equipment and training programs; the preparation of
trall•ng manuals for operator and maintenance personnel; and critiria for tho
continuing of personnvl subsystems work until complete development of the
weapon system,

Comrnents: A must for all hands.

Reviewed by: J. C. Powoll
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Reference 9

Author: Robert Glaser

Title: Collecting and Compiling Task information for Newly Developed
(-uided Missiles

Agency: AIR

Pablication Date: August 1953

ABSTRACT:

This reuport presents a co-npilation of task information regarding the Terrier
Missile and recommendations and considerations for coiecting task information.

It also shows sample forms and procedural steps for thu processing of task data,
and vxplams the meamnng of terms such as: task summary, sub tasks and
beha'iore, cues available for task performance, major docislins, time required
and nunierouas other terms,

Comments: This is a Navy oriented publication. Is very uneful for personnel
who perform task analysis functions,

Revieiwd by; J, C. Powell



Vý& Ili) tricc It)

P':-i -m~riel Phia~iniiq 1n~i~~ ,h tji the Air. F'nrcý- Satellite
Coiat r', Sy'Atern

P. t.,Do Dt:

Alb T R A T:

-w o(pt) thc' per 'ronnti rrcliurernents forecasting problern is
A .To. ditferenr:ies between *fr.,-(c~astine for the Ai r Force Sate1jit4ý

C L ' S ~ton i (i &i R a rid~ D ý,ysytit;n~) -i t iI fonr a n 'operational" systern ar'e

('cr .\dt~ c ceipa risoo i)t the differences between Personnel
R, i!1ili Jnflt)r'n1M1 1 (.\F/SSD Exhibit t,1I - 94) and Oualitative and Quantitative
0 a'ý.fl', PR e,,-.:-!rr,!vit linforrnatirly ýMTL-Df-262 3cA) is presented.

16- twed b:J. C. Paweil
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Reference 11

Author: Various employees of Republic Aviation Corporation

Title: Methods for Computing Manpower Requirements for Weapons
Systems Under Development

Agency: Behavioral Sciences Laboratory, Aerospace Medical Laboratory
ASD-AFSC

Pubhlication Date: August 1961

ABSTRACT:

ASD TR ol-.3ul - Repu)hic Aviation Cnrp. Farmningdale, Long Island, N. Y.
Methjds fur Computing Mnpower Requirements for Weapon Systems Under
Development

A rr.cthotd hab lbeen douo, lopod for an accurate and comprehensive forecasting
of inanpower reqairenmunt.o for nuw weapon systems. The mnanning estirnato
i,, devclopcd through a series of intcgratud steps leading to position deeaoriptions
and numbeers of inen required,

Early training informnatiun is obt.invd directly from Task Equipment Analyses;
information covering ground support and other equipment, spartis and consum.-
able" is obtained as e by-product, Plans are presented for an approximation
of the effect of environment upon manning requirements for the determination
of man-hours required for work of a type not amenable to direct task analysis,
and for the estimation of maintenance activity frequency rates.

Uuniments: The title suggests methods for computing manpower requirements
for wcaj.,ns systems "under de.velopment." The text of the report infers that
engineering drawings and "Tu)contractors component designs" are available
prior to preparation of task eq-.:4prnont analysis worksheets.

Rcvicwed by: J. C. Puwell



P ~j~~Ice12

I AoFiw V'.h;Ijn~ 1Irj ý4 tZ',n(_rnirqz Personnel and Trainin~g

I i2 R AC L'

ca~'< stuciv of trairimp, rcqou-.remrnets for Terrier Missile. Data which
ptr ;)ared 'early" in the sysioni deCvelopinent, stich as "Task Analysis

_Iv!ýLti:n ook~let" and "ProficiemNx fcst Material," was compared as to its
:tp] c ~' tyfive years later.

11-L ,!ýion wa S, inr qemera1, that material dc veloped on the basis of a
protot,,t systern, remnains applic~able with minor modifications over A five-

y.rperio0d.

* C-.nimeutts- None

R eviewcd by: J. C. Powell
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Reference 13

Author: Paul E. Franks and Clarence W. Furnish

Title: Automated Mlantenance: Theory, Practice, and Implications
for Traini•g

Agency: WADD 60-412

Publicatimn Date: August 1960

AnSTRACT:

The authors hblivve that one of the rnii, reasons fur adopting an "automated
Lhuckout of equipment" concept is to reduce the demand for lrgo numbers of
highly skilled men, They state though, that even if this premise does appear
lhgival. very little vvidence vxists to substantiate or refute it. The report also
ItaOs. "The fact that tht: Ar Force has not, to date, realized manpower reduc-
tlJt"S by using selim;Iutomnated inaintenance techniques raises the question of
whethvr it ii usixng proper man-imachine relatiunships in regard to ACDE,"
This sc,ý'tion of the report cfncludes that efforts should be concentrated in
th1s a iia.

Cttrirt-,~: ,'Wu have abbtracted those parts of this report which relate to
,n r req.•,,nts. The primary subject is training. A good publication.

Reviewe-d by: J. C. Powell

/ , ,/ +
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Reference' 14

V R;ýbvrt M.~ r-za

1. ~ Mlt hi~ds ul Fur cc asti r Maimt' nw~m J Mb R ŽeutCnwnt ~

A I, Air Fvrc c PCrSC)I11ncl Alrd f raintngn Res;(arch Curnter

A\ l i' li AC 71

I~~~w urn Qtt~~t.r.'fv'i WIN imprvtation of tr'rri-iF rvl-clilg to job de5-
'inc authnr AJrTV(-h with othnr ; t1st in this fiuld that job

an lit pitreitrtd hy us,' of duvulopim ineit~udels if the pr~duoir.

I CP 1
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Reference 15

Author: Robert B. Miller

Title: Anticipating Tmnorrow's Mainv'onanco Job

Agency: ATC

P-'ublication Date: March 1953

A1BSTRACT:

The rogoarch covc-red by this report is directed primarily to development
cif mxncthuds for anticipating job requirements prior to production of the
equipment, The u•., oi the information is to permit early training,

The AN/APO-Z4 Radar Sot and i Bumbiug-Navigational Systom were ,taleLted
for the study.

Thb: "actutl" maintenance requiremnnts wore developed. Roquiremonta weru
litio developed using the protutypes. Comparison of actual vrsus prototype

lead to the conclusion that requirements wern similar.

Conizliwntfi: None

Revtewchd by: J.C. Powell



tvE, rp-i for New Weapons Systcrris

A. FP tii 1 HC IIU KTA AFB, TPXas

A PvRA(T

Lýp ,hows in de""iI ai proct dunOr prupam ng a task equipment analysis
t n( ri?,.lure or tehi~iv inVu prei (1 cm there being at hand QPRI irnforrna-

ýionwhii, how lits of raisk4 to Q 1P ;ranreci. The tasks, however. have not
bee de Led. The tec~hniue reqitionre other at hand information such as coh-
tators plans and sp eifications. TOh primiary 'technique" is to construct
detal Unriptions frarn inforrnati n at hand and utilize information relativie to

C.)rnnent 1,; as; good useful publication for any reader who requires'khowledge
Asto pr e oaration of task equi pment anal ys is detail.

Revieed b: T QPowI
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Reference 17

AýtJhor: Richard W, High'and

T-tc: Initial OCalitatve Personnel Requiremrents Information for
Weapons System 200A (IM-99 Bomarc)

A.oencY: Boe:ng Airplane Company

Pobhcation Date: September 19Stu

ABSTRACT:

rh.; dev.iopment rtiport eatLinatute the personnel associated with the main-
tc',tic v and te rvieing of WS 200A, It show14 in detail the tentative nmarining
inr :iclvýLed position6 only in an IM-99 Squiulrun of four fligh's, and also

oiniiizntts on other areas which will require manpower, Its primary intent
e t AhoDw ne"W pouit:onti generated :y this weapons system,

Citnti•ent',s: This ig another detailed report which delves into much detail
v't, L~artg it regment of an area but does not attempt to preOet manpower
rcqoi'r enivnta inr the entire area.

Rv,.uewed by: J. C. Powell



Relcren~c. 1 8

A Si:gg( sted Guide to Position Structure

.,ri c.n In stitute for Research

I 'Io Itt , D'I,to: 1b,1y 1 95o

A I? A CT:

Thi: menoroLdunl d('scr'bes in detail a mriethod for job structuring from the
t~tý]: and groups ,f tasks withii an organizational unit.

t .ne a 131.,ckb. arc Its-, Prncedtdure using a proponent, an-opponent, and.

I , ti, in, .,,. ludd , ne th n menorandum a usable glossary of cornrrionly used
t r-in '1 QPR; development.

Con" !eiuzts: A god publication for OPRI technicians.

Revi,:wed by: J. C. Powell

-!
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Referencc 19

Anlhor- Fraincis D. Harding and Leland D, Brokaw

T.. t..Vu Implicatuons of Air Force Personnel Information for Job
Requirements

A c ;1 y: W'ADC, ARDC

i'KI :,.> Date: February 1958

ABSTRACT:

[1i"n rvport presents informatnon rhlatinlg, to aptitude .ndeixcs, surnv job
r.t•,ie an ;id a table of typical :iatllIhenc e levels for some selected

C ,} m*tt'L T 'titl :s in:SlCeid:hn as t' a-tuat Aubject dealt with.

R v:,c\ • 1J t j: T. C. Pow ull



" fi, I- -I, . 20

-\pýr of Pthiiiiit ,di-\ Pv'r ý( mc 1 R equiucn oe nt s irformaition for
9;tcm Nic 1 iA (SM - 62 Snark)

USAYF Lcklai~cI AFB3

r i~ cIr~fl'.trvport fo~r OPRI inforain Itlsts "new



Page 63

ReferencC 21

Achr J.-hn W, Merck and Frank B. Ford

vil: Fe isihiht, of a Method for Estimating Short-Term and Long-Term
ZfleL~t' of Pol~cy reicisions on the Airman Personnel Systemn

Akcn WADC - ARDC

P-11' l ln~ D'ite: June I 9i9

AiSTR ACTf:

I rcorl wic,~rtho!; aiid izldlCatV9 the utility of a rniOcel which simulates the
a I r~oo hu. 0 : th Air F.or(: personnel syfitCM under a given set of

p )h. ieý Thi- rnrlori Tki t poss4ible to estimate, with as much accuracy
t1`1 !1 -t !!foriratlon. the effe~ts of that set of policies at

p ot.~ onm. Thv, effects maiy be gaugrd in tormg of the future
0 -. tri!,to'I w or ido 1~a carver fields, or other pertinent information
will 11 111'1 h

t
. !L..illit )Wet i~cdvcl.

C:'y1n~ A d!Od AorkO)Ic proof-tes~ted niethod. Only wvakness is the lack
hý Iiit )r:cal (.ata toi pr o~ie, basic ýnput data. As the tabulating of statisticitl

!pI tiv, whrriein ~exolhot ir~nell
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Reference 22

At r Ch~IIIVI) F, 13011

"r '.tl c 1f!rC1utn VA Of '~ R ano V11 Poli cy Changc e on Air craft
Capab.,t~vs

A , ci- R.indi Corpnration

\BD.T 19f 1

h. rt1IO' tht. vffc~t tl iii oI;1l~( crittional policju.q, maiintenatnccI
1-~ 111( req',,iirces A h,,pnithn ai vJcaponl iiystctzt htamiu~d aircraft) is usedI

ttu ~ pili N aru i: ~Igi:) flying p1 urarrni and change of ground
,i cr r. q irr; .I!1. NfaintUeu1ice Pýi13y Jl~ianpvm airt: 01in1'g of worksliift

tnd t ii ,v if w irk. oid +nangv in schcul..tld workinad. Rv HourLC S Lre
1 t. the air, raft, tlic mxmaimmtenaL L, pL~r:Dincl. ground smuppomrt equipmene t,

I'ý to'ls (11 (h~lpa g dt~. I"a em l

lCi-vimciiviti,: Wt1 C.ritten.
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Ro~occ 23

Ai~thi r: . Liic.e r, Myrion A. F2 schl and Douglas Courtney

T:1le7 Appllcat,.oii of a Systemis Conrept to Personnel Research
(Finall Report)

Ainy BuPer. USN

Pli.La unn Da;te'' Aodi)it I 9%

AB3S TRACT:

Thi I Vp~ (IWV t 1 TlpOO) "feccibiLek" its hiritory all(] how usgeful it would be if
o]11)od 1 the' N.ý'lVI-¾ oeI Sy ~tern. The o se of a feedback principle

"vIt~d ~iioniehow provide k ;vLtvn HeoCOnICCpt.

Th.ý 'c'oarl h approaIch, tsinve the idua of cipplying systems coflcfptK to fuvlVI
iwrsnnrlwiý \Va ' JViuwIjat vevýoktionxary, was to propose a problem cen~su-4
(XvldfeotIl', tilt Pi. )bhleoir cnloi; did not ( oneVOf IILIn the report moves into a

[~Ierhlerdn ~Ti'j."whati litg 1beui the effect of converting pvtty officcr.s

Terep 'rt -,jicluth-q wit a rec-nmmenndation that eight additional tasks be
perl'rio1ed to ( oliiploto the study.

C~ic~ii.NLt dirLectlý applicablo to our proijec(t.

i cux eN c I , yT.G., V,)w II



Referencu 44

Al.thý)r: Ir A. Irwin ann Rubvrt F. Dice

T 11,1 C: CPR~I fu)r C- I ýO Con-bitt Air Transiport Sy steiz

A ARDC

PI I ~a i i j DaLtv February 19S6

Aa j R A CT:

rcpuet prc.,tor h r ecormerndations tu as Iist atotioina gvncics in cltriT:intlng
.rli rwCd iin which exist in pevrsontiv and traiuia, plans for 0 e C- 1 30O.

It 6cntu ribc, Sý3uuet ne~ &Itiý4-4id inre~ij-ie the quiantity of propeller repairmn.e
).v 100 ptol , rent ;wbove tho utinilor prngramizurne. It alan chianges tA.Sk re-qLlrtC-
;alct: 'v ;1s t:1 mlncu Itl ,ut taiik!; in Lt too buay AFSC to one whii h has little to do,

Cu'utn'T'his I,, an excellent ri port. It t ntainti good ptiaiton nifurination,

~t, ii, d, arp:-n d manning :nformat~nn :ncnnc is,e Itcid lang.vigce.

R ýk ci (1 1) J. C. Powell
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Rcfvrvncc 2.5

A~ ~ ~Iocrt L, s~ and T. O-en Jacobs

t, A Tucchn~q-ýc fur DU pla%,-'g Tas~k AnalysiH In~nrornation

p 11 a I F,1t : Nir i r h 19

Alb Si R ACT:

Fm r~irt.i1.,trýt , )ni:: ic ioi-p~y job rquiromenrit-ii of it single
p.- :nit ~ ' r L ' 0 o Inn i t r;111n of job activitie s ab it

::::i~t A \ n r.ny n:ý,pl~tv fforots.

xo~n ,. C.?
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Reference 26

\ o.): I.. VW'ilty, H. B. Harbcr and M. J. Giorgia

I ~tiu; R~ttu T"c:dencues in Eotirnating u•alificatiunm Rvqaired by Air
Force Jobs

Ai,'uy WADC

,' ! 71 !M I) l :Cinpt CI'r , ! 9W L

Rp,:'I ! t t ,:ý t \V}•c i • IL 0!1L I I C d t h it th cr c w, i t,- v t, I vnCt v u iIdWi vi dua I t vn d vmCit v

. , i(, n ir n o :i i,' tt. xtrt-n1,1s -f Ihv 1Rating Scale, and that ratcrui
,'c6- c!twcn . i t ent ,ver a 'l-hour period,

}'(•' :,\'t't !): J. C , la,v. I I
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Author: Bernard Voosen

T; t I : A Me-thod for E~tiinating Direct Squadron Personnel via Malfunction
Rates

Agency; Rand Corporaitioin

Pohi 1 (a!it)n Daet: April 1 9'H

ABSTRACT:

Thiii i r e tivarch invn)(rtindiii rli nv:i~i iv, a~ iethud fur estimating threeC typeiC (if
~lirect por;;onniIuul t-, vuarý for the 'Tiianm minsioi. Tho typel. ire opvraturiu,
I;jintiiittaute, and rtePa~r. Thu eiie input iuifnrmaitinn iti: a,% iiperatiOiial

Iimuut.vlL Iti. tyne clind "onipheity, thc miniLuttoiauiue connupt, a inalfunction rate,
ai'd i't-1p61 ti!1kvt A sq1i~erTol 1-o1IhgLr;ti0-n n-mst also be known mr angiirrwfl.

0iiintit~ittivv oiiiiheru ii' at tveinpel fr Othe three typeii nf pertsonnui using bothi
I tift basie arid a hard ho ~w aii~i faiiit or slow reacttioit.

A cunipaii son of thit nounher s .f pers(orune I estimated under thisi method with
lie originual OPHI Pstimitv' is attempted1 tiuld I J)Iii- oted ) a f iaiipowe r

Comjiiunutu: A ýuod try it iSirnplfyiiida omplvlx 1 troblein.

Re-,1!viewe by; 3. C. Powe'll1
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RC-'CrercL 2.8

A oh W> Gorhamn dnd H. E. Scarf

Thtle: A Concept of Stability in Manpowi-r Planning

A Crl UY: Rand Corpcrut~on

.\flTRAC: f

flii; ;papvr - .n vie v.4den-ic uox~rcita iiwhich sets forth a niathvinat: e:il modul
i~~~pst.bl .Aii hi atuL f puron'.fitel sk;ll leve(l distribution Oji~n bt- acehieved.

1In Iioitos.Poii which this pitihility :b d-peunitrtot are mallay, sOCIc as:
inlt-i; thw totatl fo)rtsse HIZIl Lhun;1ed, unless the e-nlistmevnt periodl varivu;

1.the rc-teotten11 ratub v;iry; etct,. The re..e':limtz-ne!nt rate 4i, Lt,5itIjj to)
ue to aiod Ziooyj other anssmptionta arm: a con(c upt of btability.

1 oi [mnct n: The pap!-r is full oif theoretical as suinption s which art, of little
oh:-I in solution of rusctl problem~s.

lt.k ýIcY. d by: J. C. Pcwell
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Ti! .. }vi.i ( it:vc Personnel Requirements Information
'I WAp I

A.'•: F.,J. -C h' I -. t Coritr.

ABS iE ACT:

"TIh:: -dv w:t: tr:cd to evalualte the QPRI prepared by Douglas Aircraft
C io:n, ti i, t'i - pc r -n:v~it rtos:

At- ira,, %,t*id C Ptni to re ,S of Task Information
Valid ,ty -t Position Requirement Estimates.

Conkludsiorns \%crv that task coverage was adequate, no estimates were included
•n tl-a' OPRI as t ),amount of tirne required to perform tasks, the r'quirement

as to S'StitemeitS -I Hazards Involved" were not met, the "Number and Nature
of Po :tioris Neeoded portion ,f th-,i OPRI was not covered in the contractors

E loxV,':: rt' odt n: 'I), ,iko • ro rn-adt' w\ith respect to the OPRI format.

Co ;''ilts: A good ta,'! rittive irltt .il report.

R(': ',d }v J.C. P> w.i



\,ir. •r I .(Ow D. Foltt-., Jr. Jean B. F;tirman and Edna M. Jones

I .tl A Si:r-\,_-v of the Literature on Prediction of Air Force Personnel
R er-::i l.rernent S

A'_,-: ': i\f:r(.,tn lzstit,'t. ,r R,.esearch

'- .. .. rDat, : Juvl 19i)0

Al>"- IR ACT:

) r, of methods for predicting personnel requirements for future Air
F-,,. , wcapon systeiris is presented with abstracts of 121 unclassified,
pro !.ssional documents. Emphasis is placed on identifying procedures for
der' ,-ng per somnel requirements rnformation, and the supporting'rationales.
The current state-of-the-art is evaluated and presented with implications
f,or fture research reqoirements. Conclusions fromn the study show that
fair v thorough procedures exist for describing tasks and positions and for
,on; i iks into positions. However, no evidence was found~of any
Systornatic evaluation of this method. Estimating manpower requirements
ofttei has been done but only one report describes a procedure for doing
th.s. Determinin' -kill level requirements and criticality of tasks has
rectveLd little methodological attention. Most attention has beendirected
toward the rating of skill levels rather than toward any objective determination
o•f skll requirements. One exc,.ption provides a seven-point scale of opera-

t•,-nly defint.d performance levels. Like the other techniques found in this
,ur,.,-v, this one has never beon evaluated.

Cwuo-nts: Invaluable for persoir~lJ.i engaged in Preparing Task Analysis. A
thor , professi-,oal presertati:.u. Contains 384 pages.

R.y. ,,e2 b: .1 C(. Powell
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Personnel Subsystems Abbreviation Guide

ACB Aiv.-fian Cla~isification Battefýy
A C10 A-drniniiitrativv Conitracting Officor

ACOIý Automatic Checkout Equipment
ADC Air Dofense Command
ADO Adva'iL d Doevckpnent Obiectivr'
'AFCS Air Force Comn-un'cations Service
AFLC V Air Forc-~ Log-isticsq Command

Y 'I DR Air T-r~r, Plan~t Reprusentativc
A F:-T RC Air Fu rco Pvirsonnel and Training Research Center
A FS~ Air Farce Spivcivi It y
A i-'nC Air Fo rc-e Systo-iio Coininand o-r Air Force Spocialty Code

Aerospcace Croind FEr~iioprnwo
ArNlatcrwle C~niii;ini'c

,, ()Iý:Airiijol (Wýia f~inv. Exam~riatiofl

\)(DC; A;. Re 'cair c anid Dvrolllpo C jIIiinand
A., Sv.sleiii -

.\e rioiitc - f AFSC
A'l C A:r Ilrauin~xi' am, a

111N.I/WS Hallistici Missile Early Wairniriv Symtemi
BrID Retwiii iacjl Oc cupant y Date
TtSD Tlaihiic Systern,. Divii~on of ASC

1PP Banii Tcqt Batttery

G (uN C )ii ra, Chmiog N )tfication
C 1.-.%l C moitrdk 1lr Equipmient M~anuals
C ER Co)!t E!tiniating Relationship-
C FE Coot r actor Furi shed Eqoyiiie at
C lFF Crat.iia Fusion Frequency

CNICom)rcctivu Maizittenance

11iAC Continentl Air Conmmand
CPT Crev Proc:edures Traincr
CR Crkl% R~itia
Qa I Ci Cot rai. Tto chit cal Coniplianc c Inspoc Lioni
GIL CLaiiL)ib. Trainiog Launch
CTS Contract Tt-vhnical 8cr,-viee

DI)l Dcvc io0piTIVt Eliato1icr ing 1inspeC~t!C n
DOD Dupartoient of Defense

US/Ko :~Ž o t Support Rtmai P ori~~r- -,istalled Equipme(nt

ECP Enoýic! .. C htinge- Proposal -

cDPC ~Elecý,r o:iic Data l-rncessing Cencer ---- _

ZET EiTv-t vn r Tie
lENtc Eluctr , vhaiiui~xl Check-iut
ESC Elvctronic Systemb Center ()f AMC

E,6 DElectirinic Systciv Div: siwt AFSC
IW0 En-iwrgvncv War Order



FTD Ficid Tr zdiv,; Dutachr'eit :~

G FE Oyvurnrrwnt Furnished Equipmecnt
G OR Gve'ral Operat,,onal Rcqui.;rerent

G.PO Govvnmun't Printm i Office'
USI'Grnanvl Sinpp-ut EV ýIPrnI.i-:t

HE ~ ~ 1IInIIaIIt Zh I fl( Vryi Z
I IIAPSD H-andbook of ii~ it'n~fir Aerf)Bpace Persoonnc1 Subsystern

Designrwi
[ihirTRR() Hunian Rev 'ir' .- , Rt si'arch Office (Wasi~hngtuin, DC)

I 'uxid C In ~talIati~m n iýi Chteckitit

M -1 Inidividual MIi t~kr y 'Trainuing~
JIRAIN 1111spection 11v'pair am NuLeuisar y
iWh Initial cor I:t'rd''Weiipni Sy~tvr- Trii~ning

Job flehaviýiv Yz'ri

L C J.;iaiinch Cont rolCnu
imi~ting Efjqlivalviit Expi~iiorc Timc

I T Liuncli FL±cihLý*
ICAP List of Appl ivib1 e Pkolik .aLioris
L OM Lauonch Opvrat,,ii Manual

MAC Maihinction Circuiiry f~rameir
MAF Manpower Aithorizatiiui File
MA V Manpower A~ithuriz'ation Voucher
MOE: Maintenance Grotintl Equiipment
"A 1T' %I Milihtar y hidf:iýý' iai 

2
'v'i itical Meti i"~i-

M-IBF Muean Tine JBeLwcen Failurte,
MTD Mobil~e 2'r ainmir! Detak hin cit

V, ~ ~ ~ ~ ~ i I 'it', r i niU i

0C E Op, ."11.11 i~croild
OJT Oil thc Job 'rdanlng
OPR ODffiL' if PrIMe s iP~ 1t
OR T Oper.±ticindl Readiness Trin~ingii
OSR Operatit-nal Supprrt Rc-nuirement
OST F Or'orati,-ma] Suitiabilitý Test F~c~jht)
or U i.gaol zaito. Z'able

PE Prohabte, E~rri~r
PE~DPerso,-nnl Equipnxeit Da~a

Prcli 'miriary EnLgineering Iiispection,
I~11.Y{ I -r,-graiTm E'v'uiiate'! aoITIJ iw chl

- FME Print.e Mission Eq-i pmooit
PR P',rchase Rvquc at. Pij ocurernent R equvht
PSP? Propoised Systern Package Plot-
P55 Pc'rsoiirpei Sbyt
PSTE Pcr ,'Dz-n:'e Sby5I ~ Ti at a ~i E~ ci~lat~ir,
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IR. o rj,(po ri t oial R. qui rerrnent
I tilfi i-..1. C >Iant ~ iLAye Personnel Requi rem ent s Information

I~ ~ )n Citi,' sxr 1piutCenrte r
"'Id E R~w ar, D,,vw I pwiurt Test and Evaluation

R ~Ce e~ at ~e alCapability
p- ''L It- . Pr qwri v listaiJ ed Ecinipment.

I V R - .Ttrx Cl¾~niri

I Sbrmi- Automatic Ground Environment
>. -.tis A i 1 irWsInteýjration Model

-. j ) -e-q.ywh Lii' at Ari lyiV S

Stauochrd Ero
I- t~in&rrd XNl ai i t i t,. -,t e F,. rurm

St 14 C q OS10St
SOP A dvrr 0..wrt tin.' Proc edure

SK)R Si..ifiOp' rafi r-ial Requiiremie nt3
S>~D S, .ti Prog razin Diroctiv e

y tehPinograin Office
p v;stmnit Pac.kage Program

SSo ,,irce Sehle,:ioi Bo~ard
5Ž0 Sparce Sv sti-w' Division of AFSC 2

S.S Svw~toni Source Sv.eection Board
S FEP Sys.tem Trainn i nd Exwrci~sing Program

C Fiii tAir C )iiim'aiid 5

0 Ir.1:iui F.. in. ut DElveloprnent

PI ,:z tiiiei'it P1 nmne Information

1 i.R G Fr i''eit Rcrio erinent Guide

.) 0-i,

LC U C ¾ 1., rdhrictý )in Unit
i -T C 1' C( '1 ii. .2 Or d er

L1
Ti .. R

IN 1W 1 vi. r. mP ii WAashington, NY)

3os,-t Avail~able -
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